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Adl^ for application of fi^ncUonaJ articles to jhe skin and comfortable removal off such 



(57) The present invention relates to topical adhe- 
sives for attachment to the skin. In particular the present 
invention relates to such topical adhesives which can be 
employed for application of functional articles to the 
skin, particularly for the adhesion of functional articles 
or the improvement of the function of such articles. 
Functional articles in this context are cosmetic or phar- 
maceutical delivery articles which provide a substance 
to the skin such as skin treatment substances, creams, 
lotions, hormones, vitamins, deodorants, or drugs; alter- 
natively cosmetic or pharmaceutical delivery articles 
can also provide a substance to emanate away from the 
skin such as Insecticides, inhalation drugs, or perfumes; 
further the adhesive of the present invention can also be 
used in functional articles which are not attached to the 
skin but as a component in articles which require a high 
residence time on the skin such as decorative cosmet- 
ics (lipstick, eye colors, stage make-up) or cleaning arti- 
cle (hand cleaner, face mask, hygienic cleanser 
especially for pores). The topical adhesive provides 
secure attachment or increased residence time and is 
pleasing to the skin upon application, yet causes no dis- 
comfort upon removal. This is achieved by selecting the 
chemical composition and rheological characteristics of 
the topical adhesives. 
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Description 

Field of the invention 

5 The present invention relates to topical adhesives for attachment to the skin. In particular the present invention 

relates to such topical adhesives which can he employed for application of functional articles to the skin, particularly for 
the adhesion of functional articles or the improvement of the function of such articles. Functional articles in this context 
are cosmetic or pharmaceutical delivery articles which provide a substance to the skin such as sWn treatment sub- 
stances, creams, lotions, hormones, vitamins, deodorants, or drugs; alternatively cosmetic or pharmaceutical delivery 

10 articles can also provide a substance to emanate away from the skin such as insecticides, inhalation drugs, or per- 
fumes; further the adhesive of the present invention can also he used in functional articles which are not attached to 
the skin but as a component in articles which require a high residence time on the skin such as decorative cosmetics 
(lipstick, eye colors, stage make-up) or cleaning article (hand cleaner, face mask, hygienic cleanser especially for 
pores). The topical adhesive provides secure attachment or increased residence time and is pleasing to the skin upon 

15 application, yet causes no discomfort upon removal. This is achieved by selecting the chemical composition and rheo- 
logical characteristics of the topical adhesives. 

Background of the invention 

20 The general prior art in the field of topical adhesives for attachment to the skin is particularly developed in the field 
of absorbent articles such as wound dressings, band-aids, plasters and bandages. These articles are. however, typi- 
cally applied in an emergency situation where for example a cut Into the skin of the wearer has occurred and £tbsorption 
of the body liquids emanating from a wound is desired. In this context performance aspects of the absorbent article 
such as comfortable and easy use and application, painless removal, disaeteness are subordinate to criteria such as 

25 Sterility, healing support, mechanical protection of the wound. Also such wound covering absorbent articles are mostly 
adhered to skin areas where prior to application of the absorbent article body hair can be removed or where little or no 
hair grows. 

The present invention relates to topical adhesives which are particularly useful to functional articles such as cos- 
metic or pharmaceutical delivery articles which provide a substance to the skin such as skin treatment substances. 

30 creams, lotions, hormones, vitamins, deodorants, or drugs; alternatively cosmetic or pharmaceutical delivery articles 
can also provide a substance to emanate away from the skin such as insecticides, inhalation drugs, or perfumes; further 
the adhesive of the present invention can also be used in functional articles which are not attached to the skin but as a 
component in articles which require a high residence time on the skin such as decorative cosmetics (lipstick, eye colors, 
stage make-up) or cleaning article (hand cleaner, face mask, hygienic cleanser especially for pores). Such articles are 

35 not used for absorption of body liquids. For example attachment of a vitamin plaster to the skin or of an inhalation dnjg 
releasing article to the breast can suitably be done by the adhesive of the present invention. Inclusion of the adhesive 
into decorative cosmetics allows to increase their resistance to wearing off while not creating a removal problem. 

Topical adhesives which are used for absorbent articles such as sanitary napkins or panttliners have been dis- 
closed in US statutory invention registration H1602 or WO 96/33683. Some more details of such adhesive have been 

40 disclosed in PCT application WO 95/16424. In this document sanitary articles having a topical adhesive which is 
applied on the wearer facing side of a sanitary napkin along the entire periphery are disclosed. The problem underlying 
this document is primarily the safe attachment to the skin but mentions also the problems of detachment of such articles 
atter use without causing undue pain to a wearer. 

The disclosure of WO 95/1 6424 includes a detailed analysis of the criteria for the topical adhesive in respect to rhe- 

45 ological criteria. However, this document has little regard to the problem o* painless removal of such articles since the 
rheologicat criteria taught include epilatory, i.e. hair removal, compositions which are commercially available such as 
STREP MIELE (TM) sold in Italy by Laboratori Vaj S.p.A. Further, this document only identifies static rheologrcal char- 
acteristics but is silent as to the dynamic rheological behaviour of a topical adhesive. 

In WO 96/1 3238 a frequency dependent topical adhesive model is disclosed. However, all measurements dis- 

50 closed, e.g. on page 9. were made at temperatures between -60<'C and +120'*C and at actual frequencies of 0.1 to 100 
rad/s. In order to obtain the necessary data at application temperature (about 20''C. typical bath room. i.e. storage tem- 
perature) the Williams-Landel-Fen-y (hereinafter WLF) equation was used. 

This WLF equation is empirical and only valid within certain limits e.g. it cannot be used to extrapolate to tempera- 
tures below the glass transition terr^erature of a polymeric adhesive also the WLF cannot be used on the basis of val- 

55 ues ot>tained below the glass transition temperature. Details about the WLF equation and its applicability can be found 
in "Principles of Polymer processing" by Z. Tadmor and C.Q. Qogos. published by John Wiley & Sons or in "Viscoelastic 
Properties of Polymers" by J.D. Ferry also published by John Wiley & Son. Since this is already missing from WO 
96/1 3238 the applicability of the disclosed data cannot be assessed. 
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,tt»rht^S°" T ^^^'^ °* ** ^" °* ^""^ *° P^°^ide a topical adhesive for secure 

attachment and painless removal from the skin for functional articles. It is another objective of the present fnventSi o 
ensure upon removal that no residual adhesive remains on the skin or on the hair. 'nvention to 

, Jhf ^ !*if "^'"^ °* ^'^^^ adhesive for topical attachment does not cause a cold 

rlCTo'e^rtTr^rare'"^*""""^^^^ 

tinnJrh^lSirf «'»^^«.°''fctives of the present invention it is also desirable for topical adhesives to provide addi- 

S ^rl?N ^'f ^'^^'"^^ ^""'"^^ ^"PP°rt Skin condition/ e.g by 

being breathable or water vapour transmitting are preferred ^ 

Brief descri ption of the invpntinn 

«,nrn^! IK 'c"^"*?" ^"^''^ *° ^'^^ s"^" °^ '""c^O" 0* such articles when 

worn on the skin. Functional articles are cosmetic or pharmaceutical delivery articles which provide a substance to the 

-5 skin such as skin treatment substances, creams, lotions, hormones, vitamins, deodorants, or drugs; alternatively cos 
metic or pharmaceutical delivery articles can also provide a substance to emanate away from the skin such as insecti- 
cides, inhalation drugs^ or perfumes; further the adhesive of the present invention can also be used in functional articles 
which are not attached to the skin but as a component in articles which require a high residence time on the skin such 
as decorative cosmetics (lipstick, eye colors, stage make-up) or cleaning article (hand cleaner, face mask hygienic 

^0 cleanser especially for pores). Such articles are non-absorbent for bodily liquids. The article typically has a wearer fa^ 
ing surface and an outs.de surface. The topical adhesive allows secure attachment of an article to the skin of the wearer 
nS-J/TnTh! "^^ functional" in this context means that the article after being 

the pfesent^nvenlion ^" ^""'^'o" ^^^'^^^ supported or improved by the topical adhesives according to 

25 Detailed analysis of the sequence of common situations occurring from the application of a functional article to the 
time of removal of such an article has shown that specific adhesive characteristics' need to be satisfied in order to 
achieve the desired performance objectives, in particular to support the function of the articles. The characteristics 
which have been considered in this context are the elastic modulus describing the elastic behaviour of the material and 
the VISCOUS modulus which describes the viscous behaviour of the adhesive material 
30 The viscous behaviour of the adhesive can be interpreted to represent an indication of the ability of the adhesive 
to quickly attach and securely adhere, i.e. to quickly mold to the miaoscopic surface pattern of skin. The elastic behav- 
inll^oni'l' T'i^- ^" '"^'^^♦'o" °* "hardness" behaviour of the adhesive. Its value is also critical for good 
initial attachment. Their combination is believed to be an indicator of the required force upon removal. The relation 
.5 cin^!^" 1 I'^^"^ "^"'"^ considered to be an indication which fraction of the removal energy will be dis- 
ss sipated withm the adhesive and which fraction is available to trigger the actual removal 

In order to provide topical adhesives for functional articles the relation between the elastic modulus and the viscous 
modulus as well as their dynamic behaviour is of key importance. 

The topical adhesive has an elastic modulus at a temperature of 37»C (100° Fahrenheit) abbreviated G',, and a 
VISCOUS modulus at a temperature of 37'C (100° Fahrenheit) of G",,. The adhesive further has a dynamic elastic 
behaviour defined as ^G^r which is the difference of G37 at a frequency of 100 rad/sec and G37 at a frequency of 1 
rad/sec and a dynamic viscous behaviour A G ^y which is the difference of 0-37 at a frequency of 100 rad/sec and G".7 
at a frequency of 1 rad/sec. 

The topical adhesive according to the present invention satisfies the following conditions. 

45 • G'37 (1 rad/sec) is in the range 1500 Pa to 20000 Pa, 

preferably 1500 Pa to 15000 Pa, most 
preferably 3000 Pa to 10000 Pa. 



40 



50 



• 0*37 (1 rad/sec) is in the range 100 Pa to 15000 Pa, 
preferably 100 Pa to 10000 Pa. most 
preferably 300 Pa to 5000 Pa. 



• the ratio of G37 (1 rad/sec) / G' 37 (1 rad/sec) is in the range of 3 to 30. 
55 • the ratio 
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0 



G'37 (100 rad/sec) - G"37 (100 rad/sec) 



G'37 (1 rad/sec) - G"37 (1 rad/sec) 

is not less than 0.5, preferably in the range 0.7 to 3. most preferably in the range 1 to 1 .8. 
10 '. 
• either the ratio of A 037/037 (1 rad/sec) is not greater than 1 .5. 

preferably not greater than unity and most preferably not greater than 0.8. 

or A G'37 is not greater than 10000 Pa, preferably less than 5000 Pa. most preferably less than 

2000 Pa, 

15 or both. 

the value of the ratio G'37/G"37 at least for the frequency range from above 1 rad/s up to 100 rad/s should prefer- 
ably 3.3 or above, more preferably 5 or above, most preferably 10 or above while not exceeding about 50, preferably 
30. anywhere in the frequency interval. 

20 

the rheological behaviour can also be related to the values of the Glass Transition Temperature Tg. For topical 
adhesives according to the present invention Tg should preferably be less than -15°C, more preferably less than - 
20^C and most preferably less than -aS^C. 

25 • the rheological behaviour ar»d acceptance of a topical adhesive can also be related to the specific heat capacity. 
Preferably the specific heat capacity of the topical adhesive is less than 4 J/g/K, more preferably less than 3 J/g/K 
and most preferably less than 2 J/g/K. 

the rheological behaviour and acceptance of a topical adhesive can also be related to the specific heat conductivity 
30 of the adhesive. Preferably the specific heat conductivity is as low as possible, preferably between 1 and 0.1 
W/m/K, most preferably between 0.6 and 0.1 W/m/K. 

Provided the above rheological conditions are satisfied the adhesives will also satisfy conditions such as sufficient 
cohesiveness (to prevent residues on skin) which are critical for commercial use of such adhesives and apparent to 

35 those skilled in the art. Adhesive compositions which satisfy the above criteria can be used as topical adhesives for 
functional articles or as components in the formulation of functional articles provided they also satisfy the common 
requirements of being safe for use on human or animal skin during use and generally after disposal. 

Often the criteria of hygienic appearance and pleasant feel upon contact are important such that adhesive compo- 
sition which are transparent or white, and which prevent a cold, unpleasant feeling upon application are preferred. 

40 The above rheological criteria and other considerations can be satisfied by adhesive compositions where the com- 
position comprises from 45%. preferably from 51 %, to 99.5 % of a plasticising compound or composition which is liquid 
at 20^*0, from 0.5 to 20 %. preferably 5 % to 1 5 %. of a polymeric compound or composition which is soluble or swellable 
in the plasticising compound or composition and with a tackifying resin in an amount in the range from 0 % to 50 % by 
weight of the composition, preferably from 0 % to 600 % by weight of the polymeric compound. The plasticising com- 

45 pound or composition is preferably selected from the group consisting of water, alcohols (preferably glycerol), glycols, 
polyglycols, liquid polybutenes, oil or combinations thereof. The polymeric compound or composition is preferably 
selected from the group consisting of block-copolymer-thermoplastic -elastomers, styrene-block-copolymers and hydro- 
genated styrene-block-copolymers, polyacrylics. polyvinyl alkohol. natural gum or gelatines, polyethyleneoxide. poly 
vinylpyrrolidon (PVP, polyvinylethers. cellulose drivatives, or combinations thereof. 

50 

Detailed description of the invention 

Adhesive for topical attachment 

55 The topical adhesive according to the present invention is applied directly to the skin. In a particular application the 
adhesive can be used as a carrier of a function (dispensing of a compound) and for attachment while in other applica- 
tion improvement of the attachment and resistance to rubbing off is desirable. The adhesive according to the present 
invention is used in the context of functional articles such as cosmetic or pharmaceutical delivery articles which provide 
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a substance to the sWn such as skin treatment, substances, creams, lotions, hormones, vitamins, deodorants, or drugs: 
alternatively cosmetic or pharmaceutical delivery articles can also provide a substance to emanate away from the skin 
such as insecticides, inhalation drugs, or perfumes: further the adhesive of the present invention can also be used in 
functional articles which are not attached to the skin but as a component in articles which require a high residence time 

5 on the skin such as decorative cosmetics (lipstick, eye colors, stage make-up) or cleaning article (hand cleaner, face 
mask, hygienic cleanser especially for pores). The word "skin" according to the present invention does relate to the 
outer surface of the derma of humans or animals. 

In order to provide fixation of an article according to the present invention to the skin it is necessary in some appli- 
cations to provide a certain area on the side of the article which is facing the skin with the topical adhesive: in other 

10 applications the topical adhesive is a compound to the composition of the article. 

Physical. Rheoloaical and Adhesive Characteristics of a Topical Adhesive 

Even so topical adhesives are used like pressure sensitive adhesives on human or animal skin, it is understood that 
15 the topical adhesive compositions could only with difficulty be considered typical pressure sensitive adhesives (referred 
to as PSA hereinafter) on the basis of the most characteristic rheological behaviours identifying such materials. 

In fact as the person skilled in the art of adhesives knows, the most characteristic feature that distinguish a PSA 
from other substances that can temporarily stick things (as e.g. water between two glass plates could) Is the fact that 
their rheological parameters and especially the Elastic Modulus G' vary greatly with the frequency of applied stresses. 
20 More in particular, G' of PSA can increase over some orders of magnitude while the frequency of applied stresses var- 
ies from typical bonding frequency to typical debonding frequency, i.e. 1 rad/s to 100 rad/s as indicated below. 

As a first consequence, it derives that it is inadmissible to define materials intended for use as " topical adhesives" 
by giving values of rheological parameters and especially of G' at a fixed value of frequency. This can be^misleading - • . 

because in the absence of other characteristics it will include materials which have no practical value. It is hence nec- 
25 essary that rheological characterisation must be on the base of dynamic considerations. - ^ ^ 

This not only applies to the Elastic Modulus G' but also to the viscous modulus G" and hence also for * - ? f 
tan (6) = G*' / G' . It is well known that typical PSA have not only a high variation of G' across the considered frequen- \t. 
cies but also there is an even higher variation of G" which can get close or become even higher than the value of G*. i.e. 
tan (6) becomes about or even greater than 1 . in particular at the frequencies that are typical of the debonding. * . 

30 Without wishing to be bound by theory this can be interpreted as meaning that a high fraction of the energy applied ' ' "^rZ 

for the debonding is dissipated within the adhesive (so it is not effective in causing the debonding) while this fact causes 
macroscopically the recording of a very high level of adhesive force. 

As indicated above materials useful as topical adhesives according to the present invention have rheological char- -f:vti 
acteristics which are measured at a reference temperature of 37^*0 (as usual body temperature of humans) and in a -^"^"f^' " 

35 range of frequencies. It has been found that upon application of an article such as a vitamin plaster with a topical adhe- 
sive the adhesive contact is formed at a low frequency, while debonding happens at the speed of removing the article. 
This speed is expressed as a frequency of 100 rad/s while the low frequency of forming the adhesive bond has been 
found to be on the order of 1 rad/s. Therefore, the frequency range for use according to the present invention is between 
1 and 100 rad/s. 

40 It is believed that the adhesive bonding characteristics are selected most appropriately at human body tempera- 
ture. Since the topical adhesive according to the present invention is used directly on skin and the person skilled in the 
art is directed to select the adhesive composition to have a small specific heat capacity (e.g. preferably less than 4 
J/g/K) the actual temperature of the topical adhesive will reach 37*»C very quickly or even be warmed up by a human 
prior to application. 

45 In order to provide good conditions of bonding, i.e. at a frequency of about 1 rad/sec. the absolute values of the 
elastic modulus should not be too high, otherwise the adhesive is too hard and it is not able to intimately join or mold to 
the surface to which it is expected to adhere. It is also important to have a low absolute value of G" in order to have good 
cohesion which is particularly valuable, when using articles which are frequently removed and adhered again or 
replaced while the material remains soft and capable of gently adhering to skin. 

50 The ratio of G*37 (1 rad/sec) over G"37 (1 rad/sec) is important to ensure that these two values are balanced upon 
adhesion to the skin. At the same time the absolute changes of G 37 needs to be limited within the range of frequencies 
considered. Hence a value for the ratio of A G'37 (i.e. G'37 (100 rad/sec) • 0*37 (1 rad/sec)) over G 37 (1 rad/sec) has to 
be kept small in order to maintain the secure attachment of the topical adhesive without causing discomfort over time 
or at removal/ delamination. This can also be expressed in absolute terms by keeping the A G'37 below certain values. 

55 Importantly, the ratio of 
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G*37 (100 rad/sec) - G"37 (100 rad/sec) 



70 



G'37 (1 rad/sec) 



G"37 (1 rad/sec) 



75 



needs to be large enough to ensure that the dynamic behaviour of both the elastic and the viscous module are main- 
tained in a relationship which provides secure adhesion and painless and easy removal. 

Finally the person skilled in the art will also recognise that the Glass Transition Temperature Tg of the adhesive 
composition, specific heat capacity, and specific heat conductivity are parameters which are useful to more fully define 
the group of useful topical adhesives. 

The following set of characteristics should be satisfied: 



20 • G'37 (1 rad/sec) 



25 



• G*37 (1 rad/sec) 



is in the range 1 500 Pa to 20000 Pa. 
preferably 1500 Pa to 15000 Pa, most 
preferably 3000 Pa to 10000 Pa. 

is in the range 100 Pa to 15000 Pa. 
preferably 100 Pa to 10000 Pa. most 
preferably 300 Pa to 5000 Pa. 



• the ratio of G'37 
30 • the ratio 



(1 rad/sec) / G"37 (1 rad/sec) is in the range of 3 to 30. 



G*37 (100 rad/sec) - G"37 (100 rad/sec) 



35 



G'37 (1 rad/sec) - G"37 (1 rad/sec) 



40 



45 



• either the ratio of 



is not less than 0.5. preferably in the range 0.7 to 3. most preferably In the range 1 to 1 .8. 
A G'37/G 37 (1 rad/sec) is not greater than 1 .5. 

preferably not greater than unity and most preferably not greater than 0.8. 

or A G 37 is not greater than 10000 Pa. preferably less than 5000 Pa. most preferably less than 

2000 Pa. 

or both. 



50 



the value of the ratio G'37/G"37 at least for the frequency range from above 1 rad/s up to 100 rad/s should prefer- 
ably be 3.3 or above, more preferably 5 or above, most preferably 10 or above while not exceeding at>out 50, pref- 
erably 30, anywhere in the frequency interval. 

the rheological behaviour can also be related to the values of the Glass Transition Temperature Tg. For topical 
adhesives according to the present invention Tg should preferably be less than -IS^C, more preferably less than - 
20°C and most preferably less than -25''C. 



55 • the rheological behaviour and acceptance of a topical adhesive can also be related to the specific heat capacity 
Preferably the specific heat capacity of the topical adhesive is less than 4 J/g/K. more preferably less than 3 J/g/K 
and most preferably less than 2 J/g/K. 
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• the rheological behaviour and acceptance of a topical adhesive can also be related to the specific heat conductivity 
of the adhesive. Preferably the specific heat conductivity is as low as possible, more preferable between 1 and 0 i 
W/m/K. most preferably between 0.6 and 0. 1 W/m/K. 

5 Chemical and comoosi lional characteristics of a Topical adhesivft 

In order to provide topical adhesive compositions which satisfy the requirements of the above rheological and phys- 
ical characteristcs of a topical adhesive the following formulation criteria can be used in addition. It should be noted that 
the most of the compositions useful as topical adhesive have a substantially gel-like structure and are preferably aels 
10 This derives from the fact that: 

the prevailing component is the plasticiser which is a material liquid at room temperature 

- a macromolecular or polymeric component is present in minor quantities vs the plasticiser. It forms, in the preferred 
IS embodiments, a three dimensional network caused by physical or chemical links between the molecules. Particu- 
larly useful physical links are the ones present in systems containing Block Thermoplastic Elastomers. 

More specifically, the compositions typically comprise: 



so 



from 0.5 to 20 %, preferably 5 % to 1 5 %, by weight of a macromolecular polymeric substance or a mixture of such 
substances soluble or swellable in the below mentioned plasticiser(s). As not limiting examples such macromolecu- 
lar or polymeric substances can be natural and/or synthetic such as natural gums or derivatives such as natural 
gums and gelatines, their derivatives and alginates: polyacrilics; polyvinyl alcohol; polyethylene oxide; polyvinylpyr- 
rohdon (PVP) or polyvinylethers. their copolymers and derivatives; cellulose derivatives; Block Copolymer Thermo- 
25 plastic Elastomers and preferably Styrenic Block Copolymers and more preferably the hydrogenated grades 
Styrol/Ethylene-Butylene/Styrol (SEBS). Styrene/lsoprene/Styrene (SIS), and Styrol/Ethylene-Propylene/Styrol 
(SEPS). 



30 



35 



40 



from 45 to 99.5 % by weight, preferably from 51 to 99,5% by weight, of a plasticising substance or a mixture of plas- 
ticising substances, which are liquid at room temperature. As non-limiting examples the plasticiser can be water 
various alcohols (like in particular glycerol), glycols and their eithers. polyglycols. liquid polybutenes. esters such 
phtalates, adipates. stearates. palmitates. sebacates. or myristates. natural or synthetic oils such as vegetable oils, 
mineral oils, or combinations thereof. 

from 0 % to 50 % by weight of the composition, preferably 0 % to 600 % by weight of the macromolecular polymeric 
substance, of a tackifying resin whose main scope is to tailor the Tg especially in systems based on synthetic pol- 
ymers. 

from 0 to 10% and more preferably form 0 to 5% by weight of substances for facilitating and stabilising the gel and 
the gel forming process both of hydrophilic or hydrophobic liquid plasticisers. These may be for oily systems, e.g. 
the fatty acids of Cs to C22. their metallic salts and their polyoxo-derivatives; lanolin derivatives; silica; bentonite. 
montmorillonite and their derivatives; polyamides. waxes or mixtures thereof. 

Common additives known in the art as preservatives, antioxidants, anti UV. pigments, mineral fillers, rheology mod- 
45 if iers etc. can also be comprised in quantities up to 1 0% each. 

When chemical crosslinks are formed in the system, a crosslinking agent can be present preferably in quantities up 
to 5 % by weight. Chemical crosslinking can be formed also by mutual neutralisation of polymers having different func- 
tionalities as in the reaction between add polyacrylics and polysaccharides. 

The resulting compositions for topical adhesives can be divided into three families according to the nature of the 
main component, i.e. usually the liquid plasticiser(s): 

1 ) Hydrophobic compositions in which the plasticiser is typically an oil or blend of oils of vegetable or mineral origin 
and the polymer is usually a synthetic polymer, preferably an elastomer, soluble or swellable in oil(s). 

2) Mixed phase compositions in which both hydrophobic and hydrophilic components, possibly in both plasticisers 
and polymers, form two or more separate phases. In such cases an emulsifier/surfactant is preferably present at a 
suitable level to form stable emulsions between the incompatible phases. For topical adhesives according to the 
present invention it is preferable that the hydrophilic components are present in an amount of 30 % to 70 % by 
weight while the hydrophobic components are present in an amount of 70 % to 30 % by weight. 



50 



55 
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3) Hydrophilic compositions in which typically the plasticiser is water/glycerol/glycols and the like and/or mixtures 
thereof and the polymeric phase is of synthetic (e.g. polyacrilics) or natural (e.g. natural gums) origin or mixtures 
thereof. 

5 It is to stress that, depending on the nature of the functional article a selection of the family has to take place. For 

most functional articles mixed phases compositions are preferred while the hydrophilic and hydrophobic adhesives are 
less preferred in the applications of the present invention. For functional articles with a delivery function the compound 
to be delivered needs to come out of the topical adhesive composition at different speeds, e.g. perfumes can have a 
delivery profile which changes frorn high to lower values while drugs have to be delivered preferably at a constant rate 

10 to prevent overdosing. Cosmetics often are lipophilic and moisturizing such that a combination of watery and oily com- 
ponents is most desirable. 

Application of topical adhesive 

15 Functional articles, comprising the topical adhesive according to the present invention can be used, can be made 
by any of the ways usual in the art. The functional article in this context defines whether the adhesive is provided to hold 
a substrate to the skin or whether the adhesive as part of a composition is directly provided to the skin. 

The topical adhesive is preferably protected prior to use. This protection can be provided by a release liner such as 
a treated paper, providing easy release for the selected topical adhesive or by a closed container in which the functional 

20 articles are stored. 

If possible, the functional article provides breathability by being at least water vapour permeable, preferably air per- 
meable to prevent stuffiness. Breathability, if not supported by the topical adhesive as such, can be limited to the area 
of the article where no adhesive is applied. 

25 EXAMPLE 1 

An oil based composition according to the present invention was prepared using 9.9% by weight of Kraton G-1651 , 
a Styrene/Ethylene-Butylene/Styrene block copolymer containing 33% by weight styrene and available from Shell Co. 
and 59.3% by weight of Kaydol. a paraffinic mineral oil available from Witco Co. 
30 Moreover the composition contained 301 parts of tackifying resin per 100 parts of Kraton polymer. The tackifying 
resin was Escorez 5300. a hydrogenated resin available from Exxon Co. 

Magnesium Stearate, available from Carlo Erba S.p.A,. was used a co-gelifying agent for oil at a level of 0.7 % by 
weight 

Irganox 1010, an antioxidant available from Ciba-Geigy was added at a level of 0.3% by weight. 
35 So finally the formulation had the following percent composition: 



Kraton G-1651 


9.9% by weight 


Kaydol 


59.3 % by weight 


Escorez 5300 


29.8 % by weight 


Magnesium Stearate 


0.7% by weight 


Irganox 1010 


0.3 % by weight 



The composition showed the following rheological properties at 37**C. 

50 a) Elastic Modulus at 1 rad/s, G 37 = 6876 Pa 

b) Viscous Modulus at 1 rad/s, G"37 = 550,5 Pa 

c) Ratio of Elastic and Viscous Modulus at 1 rad/s, G 37 / G"37 = 12.49 

d) Ratio of 

55 
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G'37 (100 rad/sec) - G"37 (100 rad/sec) 



G'37 (1 rad/sec) - G"37 (1 rad/sec) 
= 1,22 

e) The ratio of a 0*37 over G'37 (1 rad/s) was 0.308 with A G37 = 2124 Pa. 

The above formulation was tried and judged as comfortable for initial application and removal from sensitive, hairy 
skin. It can be mixed into hydrophobic cosmetics and increases the resistance to being rubbed off. Also use of this com- 
position as a hand cleaner showed remarkable results. 

COMPARATIVE EXAMPLE 

A comparative oil based composition was compounded using 7.1 % by weight of Kraton G-1651, a Styrene/Ethyl- 
ene-Butylene/Styrene block copolymer containing 33% by weight styrene and available from Shell Co. and 41 .9 % by 
weight of Kaydol, a paraffinic mineral oil available from Witco Co. 

Moreover the composition contained 704 parts of tackifying resin per 100 parts of Kraton polymer. The tackifying 
resin was Regalrez 3102, a hydrocarbon resin available from Hercules Co. 

Magnesium Stearate. available from Carlo Erba S.p.A., was used a co-gelifying agent for oil at a level of 0.7 % by 
weight. 

Irganox 1010. an antioxidant available from Ciba-Geigy. was added at a level of 0.3 % by weight. 
So finally the formulation had the following percent composition: 



Kraton G-1651 


7.1 %by weight 


Kaydol 


41 .9% by weight 


Regalrez 3102 


50-0 % by weight 


Magnesium Stearate 


0.7% by weight 


Irganox 1010 


0.3 % by weight 



The composition showed the following rheological properties at 37*C. 

a) Elastic Modulus at 1 rad/s, G 37 = 3059 Pa 

b) Viscous Modulus at 1 rad/s. G"37 = 1208 Pa 

c) Ratio of Elastic and Viscous Modulus at 1 rad/s. G 37 / G'37 = 2.53 

d) Ratio of 

G'37 (100 rad/sec) - G"37 (100 rad/sec) 



G*37 (1 rad/sec) - G*'37 (1 rad/sec) 
= - 2.87 

e) The ratio ^ G'37 over G37 (1 rad/s) was 3.944 with A G 37 = 12064.7 Pa. 

The above formulation was judged as highly uncomfortable for delamination from fore-arm skin. Application to sen- 



EP 0 850 649 A1 



sitive hairy skin was unacceptable. Also the amount of residue found on fare arms was judged unattractive for use in 
functional articles- 
Claims 

5 

1 . A topical adhesive for application of functional articles to the skin, said functional articles being cosmetic or phar- 
maceutical delivery articles, decorative cosmetics or cleaning articles. 

said adhesive having an elastic modulus at a temperature of 37*'C (100*'F), G'37, and having a viscous modulus 
^0 at a temperature of 37*0 (100''F), G'37. 

said adhesive being selected to have 

• G'37 rad/sec) in the range 1500 Pa to 20000 Pa. preferably 1500 Pa to 15000 Pa. most preferably 3000 
^5 Pa to 10000 Pa; 

G"37 (1 rad/sec) in the range 100 Pa to 15000 Pa. preferably 100 Pa to 10000 Pa. most preferably 300 Pa 
to 5000 Pa; 

20 • the ratio G'37 (1 rad/sec) 1 G'37 (1 rad/sec) is in the range 3 to 30; 

the ratio 

G'37 (100 rad/sec) - G"37 (100 rad/sec) 



G'37 (1 rad/sec) - G"37 (1 rad/sec) 

is not less than 0.5. preferably in the range 0.7 to 3. most preferably in the range 1 to 1 .8; 
alternatively either 

- G'37 (100 rad/sec) - G' (1 rad/sec) is not greater than 10000 Pa. preferably less than 5000 Pa. prefer- 
ably less than 2000 Pa; 
or 

the ratio 

G'37 (100 rad/sec) - G*37 (1 rad/sec) 



G'37 (1 rad/sec) 

45 

is not greater than 1 .5, preferably not greater than 1 . most preferably not greater than 0.8. 
or a combination thereof. 

2. A topical adhesive according to claim 1 wherein the value of the ratio G'37 over G'*37 in the frequency range 1 - 100 
50 rad/s is in the range 2 to 50. preferably 3.3 to 30. 

3. A topical adhesive according to any of the preceding claims comprising 

from 45 % to 99.5 %, preferably from 51 % to 99.5 %. by weight of a plasticising compound or composition 
55 which is liquid at 20'*C; 

from 0.5 % to 20 % by weight of a polymeric compound or composition which is solvable or swellable in said 
plasticising compound or composition; 
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. - a tackifying resin in an amount of from 0 % to 50 % by weight, preferably from 0 % to 600 % by weight of said 
polymeric compound or composition. ^ vveigm or saia 

4. A topical adhesive according to claim 3 wherein 

■ "i^bSS ^eTan?'^ " '""^ 3^°"^^ 9'yco.s, oi. or 

- said polymeric compound or composition is selected from the following group: block-copolymer-thermoplastic- 
cS^nlt T""""''"?^''""^ hydrogenated styrene-block-copolymers, polyacrylics p7yS ny 
tivTorrra'ro":^^'"" PO'yviny.pyrrolidons, polyviny,et^;ers^e.,Jos^d^va■ 

^' t'^fnf^^^^^ ^"^'"^^ '° °* '''^ 30 '° 70 % by weight of said adhesive con- 

sist of hydrophihc components and 30 % to 70 % of said adhesive are hydrophobic components. 

t^^ur^clfts^thtn'^i sor°'''7 *°K?7 °' ''''^'^'"^ ^'^ « 9'«ss transition tempera- 

ture of less than -15°C. preferably less than - 20°C. most preferably - 25»C. Hca 

l*s^h?n f '° °' ^'^^'"^ "^'"^^ ^^'^ ^^'^^^'^^ '^^s « ^ectf ic heat capacity of 

less than 4 J/g/K. preferably less than 3 J/g/K. most preferably less than 2 J/g/K. 

^' of Sia^^ I'Sjm^^^^^^^ """"fr!"^ ^"'^ « conductivity 

of less than 1 W/m/K, preferably .n the range of 0.1 to 1 W/m/K, most preferably in the range of 0.1 to 0.6 W/m/K 

^" said Junrlrnn?'/??"'!^ *° ^"^ °* "'^""^'"^ application of functional articles to the sWn 

sajd functional articles being cosmetic or pharmaceutical delivery articles, decorative cosmetics or cleaning arti^ 
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